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Abstract 



PROBLEM TO BE SOLVED: To produce a urethane plastic lens improved in workability without 
detriment to productivity. 

SOLUTION: This lens is prepared by mixing at least one ester compound selected from among 
isocyanate compounds, isothiocyanate compounds and isocyanato thioisocyanate compounds with at 
least one active hydrogen compound selected from among hydroxy compounds, mercapto compounds 
and mercapto hydroxy compounds and heating the obtained mixture in the presence of a urethane 
formation catalyst. 
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( kM^^^tp l T»ja-a-r s •> ^ >^ x ^ >y ^ i^ 
>X©ia§?m 

[iijrjs 3 ] iia<^ i mtm&m z ieiEosit^j*i? 

[0 0 0 1] 
[0 0 0 2] 

8 4 89§i« WIWt?65o t£7>t>\ aWffifc 
t£oT75X^-y^;/X<D§y^&tTofdi^ ll^-M 

ft««ji<iki»w<a^iffl*i«£BTaB*. a^ra* 

fcX^X^^l^XtfSfe-r^tf&tK 

:Wk«^AR*.tU;m<, #UiKA«* VUZ 
*ffifflLfcgtBfeP^bTV>S OTf5-3 2030 
1 ^$g, *Slffl¥6 - 2 3 4 8 2 9^i>$8. 
1 1 8 3 5 7^&?B) „ 

[0 0 0 3] '>U^>'<bfi4^ffio/j:^-n6»<DS«(i. 
[0 0 0 4] — 2f s SSKI<DU>X£&T?{±— fitgc+k 

g-gtSkgCHE-yv-*®^ zg^, ufirS, t^i/ 

K^©aAft3S^©<5jn©fi3St>fr3: K) <D!$ffl%m U 

m < t 11*15,-10^^x11 5 ~ 8 ^n»<es 

[0 0 0 5] aAf¥IS(±^Xffii:^X>5r-y h^if^P. 



i fl i m&x-rzMtbTffim&ftmv&Zo ««««±» 

[0 0 0 6] 

©<fc 31^1/^ >1^7X?7 * UvXoSBSlcfev 

So 

20 [0 0 0 7] 

*fe«>©*a3 *fgHj§#p>tt s mmm* 

VX^ffcS'-rs^&fc'K S-T, Jfii^fWtfiftfc 
30 gttTkSfk^^S-a- L , jSJSi: Lfc^c, •i'U* 
>{kfi*j«^ADAT?g^llKja-rntf, ftfe^JjpjLTfre.© 

[0 0 0 8] EP^. *f£B^(i, ^V^T-r—YVc^. 

fk^-%, ^^yhMftSk Kn^->{k^J<tt)S 
40 tf /5:{i-ffl«±OS1±7j<^fk^^?g^ Lfc 

[0 0 0 9] 

nzx-xv-Mt-arVtiit. 4vis7-r— hitsva. <<v=i- 
so [o o i o] -cy->7t- h<k^i:LTt±. fi»Jpt«. 
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u ^ y i/t^— b s fh7^fb»w^ 

K 2, 2' — 9 J**f\r*&9W'{V%'T*t— K 
2, 2, 4-hU^^;l/^^^^l/>> ? -rvfy7'^— 
b, f*^?I/^y^7t- K ?tW4V*sT 
-J— K 1, 3-^^X>-l, 4-^V->7^— 

K 2, 4, 4-hU^^;i/^if^^b>^y->7 

K 1, 6, 1 l-^yf^hU^V^Tt-h, 10 
1, 3, 6-^1f^^U>bU^y->T^— K 1, 
8 -*J4V*/T1r b-4 -4Vi/7TY**fr*ir* 
>\ 2, 5. 7-MM^;l/-l. 8-^y->7^b 

-5 — rvs/7^h^^i/*^#^ ex WVi/Y-t 

bx*-;!/) K WV$/7thxf;W 

7Vl/-a>, a)' -*Jo(Vi/T±— K US*>3>-f VS'T' 
th^f;l/XXf;k U^Vby^yS'T:*-— K 2- 

^vmhx^w2, 6-^-ry->r^h^ity 

x— K 2 — ry>>7 r ^h7 P Dt!;l/-2, 20 

7tb^yx-h, ^^ui^v^y^r^-h. 
ex wv^7tHf;W ex 

tb/oe;W ^V-tr>\ a, a, a', a' -fh7 

^f;i/+^uu>^vvm- k ex wvi/T-r 
h7*M ex (-rv$/7"*-h**>w ^ 

^'JX ex Wv^7th^f;W ^7i-;l/x-f 
;K ex WVi/7tbxf;l/) :7*U- K ^i/^U 
\s>hV^VisT-f—b. 2, 6-^ (^y->T^bP« 

;i/-ry->T^— >fy*n>s?-rvi/T^- k ex 30 

^^v^y^rt-F, ^ n ^-tf- >->V y 
7-7— K ^^;l/^^n^-9->^yi/7^*-h. 
^9u^i/ftfi*?**n,*9^v<<(Vi/T+--b* 2, 
2' -^^;l/^^^n^^;l/>«^>^>fy->r^— 

K ex u—ry^tb-n-rfuf^) 

xy xy b-;K ^va^vi/7t-h, 2—fy 

z/T*fb*?->V-3- (3-^V^7th^olf;W - 

5- ^y^7^-h^^-;l/-ei^>n [2. 2. 1] -'s 

2-^Vi/7th^^-3- (3 — (Vi/T ao 

C2. 2, 1) -^:/*>\ 2-^Vi/7th^f;b- 

2- (3-^V'>7th/ow -s-^yv'T^b 
^^•;l/-ei/^n [2, 2, 1] — 2— fy 
->T^h^f-;l/-2- O-fy^thyoif/W - 

6- ^y->7^h^^;l/-e^^u [2, 2, 1] -^n 

2— ry^z^h^^b-3- (3-^y->r 

th/nW -6- (2-- ryi/T^hx^;l/) -e 
v^D [2, 2, 1) 2-^V'>7th^ 

3 - O-^y^thynW -6- (2- so 



^y^7tn^;W -e^a C2. 1, n -^y 
£>\ 2 — fy'>7tf^^;i/-2- (3—fy^y 7 ^ 

h/oW -5- (2 — <Vi/T^ V x^/b) — tfi> 
[2. 2, 1] -'V/*:/. 2 — (Vi/T^b^ 
/1/-2- (3-^y>'T^by , ne;l/) -6- (2 — r 
VS/7thxf;l/) -e->^P [2, 2, 1] 
>\ 1, 3, 5-b'JX WV^TI-Y^M i/tu 

^v>m<ommm-fv->Ti—b. 7xxmv^7 

K 7x-U»W^7t-h, bD b>^V 
isT-f— K xf;l/7x-l/^>W'>7t-h, ^y 

UV^-YVS/T^— K ^xf;l/7x-l/yS/Vyi/7 
K i>V y y n tf ;l/ ^ x - b > y 7 ^" - h . 
b'J^f;K>"tf>bU^y^7t-b, ^>-t?>h»j 
>fy^7t- K t7^';»Vv^7t-h, 

t7^1/^Wv'7t-h, lf7xX;Wy^7t 

— K b y 2^ yi/W>'7t~h, 4, 4 ' -v^ix 
A/tjU/V^Vi/TI— K 3, 3' -V*=f-)\>Vy jl 

—>i**>-4, 4* ->vy^7t-h, e^ 
-4, 4' -&>fvi/Yi— K ex wvi/T-rb? 

i-;W x^UV. 3, 3' ->7h+^lf7xx;b- 
4, 4' ->>VV^7t-h, h»J^x-;l/^^>hiJ 

-fVisTi— K ^7x-;^^y-2, 4, 4' -b 

b. 3-^f;k>*7x-;^ * >— 4 . 
6, 4* -bU^yi/T^— K 4-^^l/-y7x- 

;b^^>-3 t 5, 2* , 4' , 6' -^y^^y>'7 
K 7xxMy^7th^f;Wy'>7t~h, 
7xn;^yi/7thxf;Wy^7t-h, v^b^ti 

yyVyy7t-h, ^tKn^7x-;M^y- 
4, 4' -yvyy7t-h, y'7x^;i/x-f;i/yv 

Vi/T~r— K x^UV^y 3-/1/^:7 xx;l/jn— 7^ 
itsfVi/Ti— K I, 3-/nfe!l/yyV3-;^7 

I -;i/x-f;i''>vy>'7t-h. ^yy7x/y^v 

yv7t-h, yxfl/y^ya-;l/y7x-;l/x-f 
;i/i/Vyy7t-h, ^yy77y^y^7t- 
b. *;Wvy— jls&sfVi/TI-— K x77l/*;W*vr— 
;l/>^ y ->7-J— b % v 7 ^ o p^;l/;V/-;I/yV y 

-7— b^<055S®H'y>'7-7-— K ^^x^i/^-ry 

s/r^-K ft->Vp^i/^y^7t-h, 

^ >vi^>V y b . is* *>]/X)i7 * y z/<< y 

is7i—b, V^i/^^J^Vi/T-f—b. Vtt 

-yx^i/i/vyvz/t-h^ ^t^yo e/i/y-rys/ 

7-^— b. ^y^P^>;l/X;l/7^F-4, 4' 

-ry^r^-b, 1 — ry->7^-b^^;i/^7-2, 3 
-ex (2 — ry7thxf-^7) yp/^y, i, 5 

— >V VisT-T b-2-^ Vi/Tj- b * 3 -=f~T 

^>^>. l, 5-wy^7th-3-^ymh 
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tb-3->ry^7tbxf;l/-3-^f;l/-4, 5- 
*J*Y*\zr*>. 1, 8->VVS/7th-4-^Vi/ 

-i?4V*/7-)—Y* iSyjL-frXjV?* K-4, 4' 
^VV^t-h, 3, 3' -^h^r^-4, 4' 

-V^Vi/Y^YV^yVfrtt^— tvK tfx (4- 
Vl/T-T V * ?vl/^y-t?» x;!/^ b\ 4, 4* - 

^y$/7^— hft205S»«W7l/7-r F^V^>7t 10 
— K ^7x^;I/> ? X;l/7'f F-4, 4* -*y<<V*yY 
K 2, 2' * K— 

5, 5 f -S^fyS/T^-K 3, 3* 
x.-)\sz/7,)V7^ F-5, 5 f -Zs'fVi/YI— K 

3, 3' ;l/^7x-;l/i;x;l/7^ K-6, 6' 
-^VV^T^-K 4, 4* -*J**)\**Jyx.—fo*J 
X;b;7^K-5, 5' -i?*tVi/Y1— K 3, 3* - 

h^^^7i-;l/^7>< K-4, 4* — S^fy 
S'T:*— K 4, 4' -^h+^^x-^X/^ 
^K-3, 3* -^>fy$/T^— hftH®5?»£^X;b 20 
7^F^y>/7t-h, ^7x-;I/XM>V-4, 
4' ->W^7t-F, Z?y x ~;ls*jV*y- 3 , 

3' -^w>'7t-h, ^yfyxMy-4, 

4* —5?4Vi/Ti— K i?7i- 

4, 4' -it^Vi/T-r— K 4-p<^;l/> ? ^i-;l/^ 
>yX;l/*y-2, 4* —V4Vi/Y1"— K 4, 4* 

1*4^^*7 jl— /l/X;l/*y— 3, 3' -i/^Vi/ 

Yi—h, 3, 3* -y^h^^-4, 4' -s^ry-> 
7^h^y^l/X;^*>\ 4. 4* -^^;l/^x 

— ;l/X;l/*>-3, 3' -^y->7t- K 4, 4' 30 
-v 7 - t e r t --?3-)W7 jl=- ;l/X;l/*>— 3. 3* 
-^V^7t- K 4, 4' -So* h^^>-if>X 
^Uyi^X;l/*y-3, 3' —if^fVisYi— K 4, 
4 ' -^oui/'7x-;l/X;l/^y-3, 3' ->Vv 
^T^-bJ5:H(7)75S^X;l/^>^yi/T^-h. 4 
— 3 — T y ^T 7 -^ h-0-b w >X;l/^-;l/- 4 ' 
-^y^7th7x/-;l/xxf;K 4-^b^->-3 
-^y^7tb^>-t!>X;I/^-;l/- 4 ' — <Vi/Y1- 
h y x/-;i/xxfM £ ox;i/* >i&xx-7Vl/^-r y 
->7*-?— K 4 -^^;i/-3-^y>'r^-h^>-tf>x 40 
;l/jhz;l/7-'JK-3' 4' — tVisY+- 

4 * -V'CVi/Yi— K 4, 4' h*->^>-t? 

Ti—h. 4-*3 L jV-3-JV^Y-rh^>*£>X>\s 

U K-4-**7l/-3 f — r y s/t-*-— 

4V*sY1r— K Wx>-2, 5-^y->7^F 

^^;K l , 4 - ^7>-2, 5-^7^7^ 

K I. 4-^f7>-2, S-V-iVi/Y-rV** so 



/k I, 4-»7>-2, 3->VV'>7th^ 

;K l, 4-^7y-2-^y^7tb^^;i/-5- 
^y^T^hyntf;!^ l, 3-^7^-4, 5- 
^V^7t-F, l , 3-^^-^y-4, 

y->T^-h^^;l/, l, z-Vtt^y-z-t^fo- 
4, 5-^y->T^hp«^;i/, l, 3-Vtt^y- 
2, 2-^y5/7thxf;K fh7fcKPft7x 
y-2, 5-^Vv/7t-F, rh7t:Kn^7x 
y-2, 5-^yi/7th^f;K ff^nhw 

Apy>im 7;i/^Miift#. r;io4^>a&#> 

[0012] *«w«cfe^>Tissi:LTffli/^ns>ry 

ttfYi— Mb&^fcfc, ^y^->Tf-hSOfftJcBS 
fctt* flRfcf. 79-A"<V9-*isYT—h. 1, 2-5? 

^y^'>7thx^>, i, 3 — ry^v'T^hy 
n^x i, 4-^y^->7'^h7 r ^>. i f 6- 
^V^i/7th^X p-7xXU»Vyy 

a if u -r > y i/Y^^ v m<ommm^( y > 
^ v y v w vtti/7-f-v mcommm^r v**->y 

i—b, 7xX;Kyf^^>7t^h, 1, 2— >Vy 
tti/Y-fV^y^S, 1. 3-^VVW7th^ 

y-tfy. l. A-v^v^-yY-rv^y^y^ 2, 4 
->vyft^7tfh;i/xx 2 f 5-^vy^> 

7th-m-^>UX 4, 4' —i/^Vtti/Y-rV 

-i, r -e^x-;K i, r -^uytfx (4 
— i'y^i/T^-h^y-tfy) % i. r -*^uye: 
x (4 — (v^^7-rv-2-^^-)V^y^^) , 
i. i' -^uyirx (4 — ry^^r^b-3- 
*^;i^y-t?y) . l. l 1 - (i , 2-x^y->v 
;W trx (4— ry^^z^h^y-tfy) , 4. 4* 
-^y^7tf^>y7x/x 4. 4 f 

y^->7^h-3. 3' -^W>y7x7X 
^>X7xUK-3, 4* -WJttS/Yi— 
7xx;bx-r;l/- 4 , 4* — ^yW->7t- K 
v ? ^x~;l/7^y-4, 4' -^7^'>7t-M 
03f#Se^y^->7f— K 2. 4. 6-hU^yf- 

^i/z^-h-i. 3, 5-bVYis>m<Dmmm&G'f 
v?-*isYi—b, zz>ic te^vyzs*^ jiis<<< y ^~ 

^Wx7^^y^i/7t-h, i. 3--s>-tf> 
^;l/^;i/^y^->z^— i, 4 --^y-tfy 
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iy^jV^;]y^V^iyTi— K (2, 2* -ee 
-4, 4' - S^r V is T ^T- 

[0 0 13] *«Wic^TB»i:LTfflv>*>rv^* 
7thx^» i(7)tffliffis^yfti/7t-b, i 

-^Vf^>'7th-4- { (2-YVf^>7tb) 10 

x;P*-;W ^>-tf>\ (4 — (vttisTi- 

h^y*?» . X7l/*-7l/l£X (4 — rv5M^>T-?-h 
^>-tf» . x;i/7^-;bex (4 — rv^v-z-^h 
"O-tf^o . ^^-trx (4 — rv^->7 r ^h^v-ff 

» . 4-^V^>7th-l - i (4— fV^*3/ 
7th7x-;W -2-* 

4-^^;l/~3 — ry^v'T^h^v-trvX;!/^ 
-;l/-4 f -YV^^7th7xx;l/XXf;k 4- 

UF-3' -;*^7b-4' -^Vf^>7t-b^:HO 20 
«BBfS8WyW3/7t-b, 5- 
^VW7t-F, 1 , 4 -^7y-2, 5-^ 

[0 0 14] SSlC, Ctl^Wyft^7t-h£Dl 

—)\sh<07\s#W— S!SEte{fc #7l/aR$>>f5 KStt 

[0 0 15] ^fg^C^TMSkLTfflt^-ry^T 
■^h»«*rrs-fy*-*S/T^— Mt**i:LTtt* 09 
xj£, i-^y^7th-3^yft^7th7 p a^ 
v. i-^y^T^h-5 — ry^^T^h^v* 
>> i — ry^r-f b-6 — ry^^T^-h^-9- 
z/^ 4Vi/TTYi3fc#—MVtt*sT+—h^ l - 

^ y ->Z^- h- 4 — < Vtt*/T1r Yist? P^+f 

Ho»asaii*«v>ttKWBi{fc^«i. i->rys/7-*-h- 
4-^y^i/7^b^>4f>, 4-^^;l/-3-^y 
->7^h- 1 — ry^i/z^-h^v-tfvaifo^sfie 40 

h-i, 3, 5-b vTis^&zommm&it&vi}. * 
5icte4— ry^^F^* — <v^-*^Ti-h^y 
f\ 2— -Tys/r^F-^' — - rv^* 
^r^h^x^i/^x;!/^^ K^o^y^^r^hS 

[0 0 16] ££ic. Ctl6fb^*0««W»#, AX 
S'BSM*. -bPlftft, ^fiBT;l/n— ;l/fcoyU5RU 

v-aaatf*. *7i/#5>>r5K«ttf*. vuy^&fc, so 



[0 0 17] *f£^C0#^U^V^^X^^^U> 

[0 0 18] HFo*S/fb«*fcLTtt. Wfctf* 
/—7k ^y^;l/7;l/3-;k 7i/-;W xh^>x 
£/-7k x^U>^U3-;K ^xfl/y^Un- 
7k yatf U^'Ja- ;K ^alf 7k 
y^U>?"yn-7k *^>f;l/^U3-;k d^U-fe 

X y*>Fy*-7k 1, 2-^^;l/^;l/3^h\ 
^x';x'Jh-;K ^y^xyx'J F— 7k hU 
^xyxuh- 7k y;i/ifh— xyxvK 

7k Xl/^K 7k UVfl — 7^£~F— 7k 
■JF— 7k 7Ub-;k v~F-7k FVl/VF— 7k ^ 

*— 7k hU^U-feP— 7k ^yy^a— 7k h'Jxf 
U>^U3-7k #Ux^U>^U3-;K hUX (2 
-tFD^i/xf;W ^y->Z71^-b. ->*n7*> 
5>*— 7k ->^a^>^>>?^--~;k isZw\3rVyi/ 
7k ->^n^\^>^— 7k S/*n;j-**v$7* 
-7k ->^a^-9->^^y— 7k tKa^nif 
^l/i/^n^^y— 7k FUv^p [5, 2, 1, 0, 
2, 6] Till*— ;k tfv^P [4. 3, 
0] -SlrWHf— 7k ^>^n^*9->^— 7k F 
y~>^P [5. 3, 1, 1] Kt**^^*— 7k 

p [4, 3, o] y^>>^*y«-7k hu^^p 

[5, 3, 1. 1) F-r^>-^^y-7k t:FP* 
i/ypt!7l/hUS/^p [5, 3, 1, n F-r^y- 
;k Xlfo [3, 4] ^"^^>> ? ^— 7k y^7k>^P 
^x^itv^— 7k l, l' — es/*n*\4 l S'yf !f >S> 

*— 7k ^>^P-N^>F U*— 7k V7l/^h~7k 5 
7l/*OBBflfi«IT7l/n— 71/ • #U 7k F 
P^v'^^^lxV, hUtiKD^^^l/^ fh? 
t:Fo^>t7^1/X FP^^y-tf>. 
Vby*— 7k ^7xx;l/fh7^- 7k t?P^P- 
7k (tHo^^t7f;W enjtfo— 7k h'JtKa 
^i/^x^> h lfX7x/- 7l/A, tfX^xy- 

7UF. *3/Ul/>jrU3— 7k fh77PAeX7x/ 
-;VA^(ommmT;V^—;U • #"J*— 7l/fttf*n6fc 
x^lx>^^-9-^ F^PeuvtW F^if077l/ 

>^7i/*~y p-7i/^to/Npy>ftT7i/xi— 71/ • 2py^-- 

;k x^^flMI?OK^#U^~7l/^ffiti:>'i»> 
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i: xf; y**^ H a e F % if 

Ffcof*4nfi«*««i. 

<< Fft2T7l/*U>***>f Hfc©f»EJfi£jfflfc S 

ex- [4- (e Ku4^>xF3^>) 7xX 10 
;W x;l/7-<F. ex- [4- (2-tF.D^ya# 
7i-;W F> (4- (2. 3- 

- [4- (4-HKd^>^d^>p^» 7x- 
;W xrt/7-rF. ex- [2-^;l/-4- (tKa+ 
v'xb^) -6-7f;l/7x-;W x;l/7-f Ftecfctf 

z/**ris h*%5&zf/mrci*-?u e bv^^^ f*m*&q3 

nfcffc^tSk ^- (2-tKo^>x?-;l/) X;l/37^ 
F\ 1, 2-ex- (2-liKD^>xf;M^y 20 
K) ex (2-hFP^>xf;W i^X7l/7^ 

F\ 1, 4-^7>-2, 5-S>*— ex (2, 
3-^Fn*^DW X;b7^ F, fh^X 
(4-HFP^>-2-f77f;W ex (4 

-e Fn+y7x-;W X;l/*> (^^7x7- 
;l/S) . fF77D^lfX7xy-;bS, fby^^ 
lfX7xy-;bS, 4, 4' -^ex (6- t e r t 
-7W-3-^f;l/7x/-;W . 1, 3 -ex (2 
-HFa+^xf;I/Wxf;l/) a -n^ 

[00 1 9] &rc, *)W7b{t&&a£i,Tiz, 

1, 2-x£:/S^;fr— 
;k 1, 1 1, 2-:/a^>y 

;k 1, 3-yoA>^-;K 2, 2-ya 
1, 6-^^>^;*-;k i, 

h**M 1, 1 -i/^n^^v^^-— 

;k 1, 2— ^n-'vMf^*-*-- ;k 2, 2-io< 
^;l//a;^- 1 , 3->^;*— ;k 3, 4-^h+ 40 
5/7* >- 1 , 2-^;*— ;k 2-^^;l/i/^n^ 
tf>-2, 3-^*- ;k e->^a [2. 2, 1] 
^-exo-cis-2 f 3 — v 7 ^^"— ;k 1, 1 — 
ex (*;l/#:/F^;l/) S/*a*\iMJ-:/, **yz/J 
^ex (2-^;I/^/hxf;l/xxf;b) , 2, 3-^ 
^;I/*^h3A^i (2-^;l/^7hxf;i/xxf 
;W . 2. 3->7;^yh - 1 -yn/V- ;l/ (2- 
^k^FZ-fe-r-F) . 2, 3-V*;l/#:/F-l- 
ya^y-;l/ O-^kfcT/FT-tr^-F) . ^x^b 
>^Urr-;l/ex (2-^/F7-tf-F) . ->*x 50 



F) , 1. 2 - 7 h f ;l/x-f;K 

2, 3-^;l/AyF^DWf;l/x- r;k 2, 2 
-ex OOl/fc^F^^l/) -1. 3-/DMym 
-;k ex (2-^;l/*yFxf;W x— r;k x^-b 
>^yn-;l/ex ^-^/Wj^FT-fex— F) . x^ 
U>^ij3-;HfX (3-^;^7 s F7pW^- 
F) > FU t^u—jiya/^yhVX (2-^;l/^7 p h 
7-fe^-F) , FU^fo-;l/^D;^FUX (3-* 
;I/^yhypm-h) . ^x'JXU F-;l/fF 
^^X (2-^;^yh7-{rf-F) . ^x'JX'J 
F-;l/-xF^*X (3-*;l/#:/F:/ne*-iK-F) , 
l, 2-ex (2-^;I/*/Fx^?t) -3-^;l/ 

7F^>^ l, 3 h^>-t£>\ l, 4 

-^;^7 P F^^X 1 . 2-ex W;l/^7F7 
*7lO <^>-tr>\ 1, 3-ex W;^/F^^;l/) ^ 
>-tf>. l, 4 -ex ^<>4f> N 
1, 2-ex OOl/^hxfvW ^>.tf>\ i, 3- 
ex W;^/hx^) ^>-e>\ 1, 4 -ex o< 

;U#;/Fx^;l/) "0-tf>, l, 2-ex W;1/^^F 
F*>0 ^V-tf> x 1, 3-lfX W;^7 p h^h + 

^>-tf>. 1. 4 -ex WMyh^F^» ^ 
1, 2-ex (^/b#yhxh^>o ^>-tf 

>\ 1. 3-ex OOkfc^FxF+S/) 

1, 4-ex W;l/^?yFxF^» 1. 

2, 3-FD F^V-tf:^ 1. 2. 4-hU^ 
;b#:/F^>-ifx 1, 3, 5-F'J ^;^^h^^-tf 

1, 2, 3-hUX (*W7h*'7'M ^>-t£ 
l, 2, 4-F'JX (*;l/*:/FjC*7l/) ^>-t£ 
>\ 1, 3, 5-Fyx C*;l/#:/F ^>-t? 
1, 2, 3-hUX C^;l/*yHf;W ^>-tf 
1, 2, 4-hUX (^;l/*^Fxf;l/) ^^-{f 
1. 3, 5-F'JX W^^Fxf;!/) ^>-tf 
V. 1, 2, 3-F'JX W^^F^F*^) ^V-t? 
>\ 1. 2, 4-FUX (^;l/^7 P F^ F^-» ^^-S 
V. 1, 3, 5-F UX (^;l/^7 P F^ F^^» 
>> 1, 2, 3-Fyx W/l/^yhXh^v/) ^>-t£ 
1. 2, 4-Fyx W;l/*7hxh^» ^>-t? 
1, 3, 5-Fyx W;l/*yhxh^» ^>-tf 
1. 2, 3, 4— r Fv^;l/*yF^>-tf>. 1, 
2. 3, 5-^F^^;l/^^F^V-if>, 1. 2, 4, 
5-x F^^^F^V-tf:/, 1, 2, 3, 4-f h 
■5*X (^;^7h^f;l/) ^>-tf>, l, 2, 3, 5 
-t^F^X (^;l/*yh^f;W -<>-lf>. 1. 2, 
4. 5-xF^^X (^;l/*^h^^W ^>-t?>\ 
1, 2. 3, 4-f h7« W;^yhxf;i/) 
-t£>\ 1, 2, 3. 5-fh7« W^yfxf 
;b) ^>-tf>. l, 2. 4 t 5-fh7+X W;!/^ 
FX^vlO -<>-tf>. 1, 2. 3, 4-fh7+X 
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^y-i£>. 1, 2, 3, 5-fh7^ 

7, h*>o i. 2, 4, s- 

3, 4—rh^+X 0*;l/#:/hxh*s/) 

1, 2. 3, 5-f h7+X W^y^hxh^) ^ 
1. 2, 4, 5-fh7+X (^;l/7j;/hxh 
-0-tf>, 2, 2' -^;l/^yMf7x-;k 

4, 4* -^;l/*^MT7x-;K 4, 4' -v^b 
^j^Mf^y^K 2, 5- h;bx:/v?^~;K 3, 

4 - Wloi>s^;*— ;K l, 4-7^37^lx>> ? ^- 
;l\ i f 5— ;K 2, 

;k 2, 7 —f72U>i/?-*—)W 2, 4 
-v^^Vl^V-tfV- 1 , 3-5^*— ;K 4, 5-v 7 
y^;U^>Hf>- 1 , 3-^*— ;K 9, 10-7> 
h^-tr^^^^v^— ;k 1, 3— (p— y h3^> 
7i-;W ^0/^-2, 2-^^-;K l , 3-s> 
!7x— yi^n^v— 2, 2— i^;*— :7iX;i/y £ 

1- Zttt— ;k 2, 4-^ (p-^;l/j(jyh 
:7 a: x/b) ^>*>«©5?»Sl^*— ;k S/c, 2, 5 
-i/^nn^>-tf>— 1 , 3 — v 7 ^^— ;k 1 , 3 —V 

(p-^DD7i-W 7 P o/^>-2, 2-^;*— 

;K 3. 4, 2-^;l/7jyh^ 
>if>. 2, 3, 4, 6-fh7^o;l/- 1 , 5-tTX 

2 4 , 6—^^-— s ym-hU 

2- 7 T ^y-4 > 6 -is^*—;V- s y m- h 
UT^X 2-WU/-4, 

m-h'JTv 7 ^ 2 — S'^n'V^vVbT^./ — 4 , 6 — 
m-;b-sym-hU7^ 2-*h*:>-4, 
6-m-;I/-sym-h'J7^ 2-^7xy^^> 
-4, e-m^-sym-F^^X 2-^* 
^>-tf 4 . 6 -m-;l/-sym-h'J7 

2 -t^^t^I/*^- 4 . /1/-s 
y m - b U 7S?>«OWatft|»Lft^-;K 2£ 
fcttl, 2 -ex ^>-t?>\ 

1. 3-ex OOM^h*****) ^v-t£>\ i, 
4 -ex (^/l/^yb^f;^) ^>-t£>\ 1, 2- 
ex (y^^hi^l/?-*) ^>-if>. 1, 3-tfX 

(^^yhX^l/f^) ^>4f>. 1, 4-tfX 
;I/*^Hf;l/f*) ^>*r>\ 1, 2, 3-bUX 

(^;^7h^f;W) ^>-t£>\ i. 2, 4-hU 
x W;l/*^h>c^^) ^>^f>, i, 3, 5-b 
UX ^>-lf> % l, 2. 3- 

(^^^hxf;I/ft) 1, 2, 4 

-hUX (*;l/#:/hx?-/l^*) ^>«r>\ i t 3, 

2, 3, 4 -fh7+X 

■tf>> 1, 2. 3, 5—r h^X (*)\,*>7h**)\/ 
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7^) -^>-t?>\ 1, 2, 4, 5-fh7^X (y;l/7a 

1, 2, 3. 4-T'h^4 1 
X (^^ybxf;l/ft) ^>-ifX 1. 2, 3, 5 
-f h7+X (^;V;(j^hxf;I/f*) ^>-t?>. 1, 
2, 4, 5— T^h^^X (^;l/*yhxf;W) ^> 

^tBBlJR?***-rs3SSfl|^*-;l/ % ex 
Tjyh^^W X;l/7^h\ ex (^^^hxf-;!/) 
x;l/^^r h\ ex (y^^hyne^) xtiy* h\ 
10 ex y*>\ ex (2-^;i/ 

*yhxf;W) ex 

e;b) l, 2-ex W^yh^f;^) 

x^>\ i, 2- (2-^;l/*yhxf;bft) X# 

X l, 2- (3-^;l/*^b^oW x?x l, 

3-ex (^/l/^yh^^l/^) /n;^, l, 3- 

ex (2-^;l/7J7 P hX^;l/^) 7°o/^, 1, 3- 

ex (3-^;V^^hya\£)\y^) 7n;^ % i, 2 

-ex (2-^;l/*^hxf;W) 

yn;^x 2-^;l/^yhxf;W- 1 , 3-^ 

20 ;K 1, 2, 3-bUX W^^b^f;!/ 

;/n^> x l, 2, 3-hUX (2-*>l/*:/h 
x^vl^*) r/a/^ l, 2. 3-hDX (3-^;!/ 
^yb^n^l/ft) yn^x T^h^^X (y;l/^y 
h^^l/^^^W y*>\ -rh^+X (2-*;k* 
7°hxf;W^f;W ;*^>\ r-h^^x (3-y;l/ 
^yh^ntf/W^fW ex (2, 3-v? 

^;l/*^hype;l/) x;l/7^K> 2, 5— 
h-l, 4-^Z>. ex >>X 
/l/^-rhV ex (^;^7hxf;W ^x;P7>r e 

30 x OOWjT'hynt!;!/) ^x;l/7-r Hf x &tfcn£ 

n Kn^->^^UX7l/^^ Hex (2-y;l/^y 
b^-tr^-h) . tKD^>^f;l/X;l/7^Kex (3 
-^;^yhynm-h) . eKn^^x^;l/X;l/ 
^^Kex (2-^;l/7J^ , h7'-fe^-h) . HFn^> 
xf;l/X;l/7^ KlfX (3 )\sti-fY :/ne**- 
b) , tFn^>yat?;l/X;V7-<KlfX (2-;*/l/# 
yhZ-trx-h) . tHD+^oif;l/X;l/7><FlfX 
(3-^;^7b7om-H , kFa*^^ 
40 ^'X;l/7^KlfX (2-^;l/*7 a b7tf-h) . tK 
n^i/^^;l/v?x;l/^w Kex (3 -tfrjj-f h T'd e 

, e Kp+^xf;i/yx;i/7'f Fex (2- 
^;U^^hT-trx-h) . tKa^S/xf;^x;l/7^ 
Hex (3-^;l/*yhynW^h) , tHn^> 
yD^X/l/7-fFlfX (2-^;^yh7-tf- 
h) , kiFn+iz/De^X^FifX (3-^;U 
^yh^om-h) N 2-^;l/*7 , hxf;l/x-f 
7bex (2-*)VXybTlZ7— b) . 2-^;l/*yh 

xwx-f^ex (3-^;i/*/hyDm- 

so h). 1, 4-v ? ^T>-2. 5-^-yl/ex (2- 
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(8) 
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^;^yh7-fef-h) , 1, 4-zs?-T>-Z, 5- 

^t^nt^v^tfx ^-^U^yhx^l/XXr- 
;!/) , 4, 4* (2-^;l/^yb 
xf;l/XXf;l/) , ^f-^>*yy n-;b^tTX (2-^ 
Myhxf;l/xxf;l/) . ^M-^ntf^^ex 

(2-^Myhx^xXfM . 4, 4* -Vtt 
^y^l/gEtfX ^-^l/^bx^l/XXT^b) . ^ 
*S^Un-;l/^tfX (2, a-^M^hyn^ 10 
xXfW . ^S^nt^^tfX (2, 3-^;V 
#yb7oe/l/xx-r;l<) . zs^*is?V^—;\s&¥7> 

(2, 3-^;^yhyntf;!/xxf;W . *JttV 
^pW^ (2, S-^/l/^yb^utf/Pxxr- 
AO . 4-^;I/*yb^f;l/-3, 
-l, 8-^*— ;K ex W;^^h^f;l/) - 
3, 6. 9 - h V^r- l , l i-»»f^ym- 
;k ex (l, 3-v ? ^;U^7 p h-2-7'nif;l/) x;U 

Be*-*-/K 3. 4-^7xym";K fb7t 20 
FDf*7x>-2, 5-^;^yh^f;K 2, 5 
1 , 3, 4-f7^7^-;k 2, 5 
1 , 4-> ? ^7 7 >\ 2, 5-^;Wj 

[0 0 2 0] *fc, bKn^X««rr«^>l/A^bft: 
•BI^LTti. W*tf, 2-^;l/*yhx^y-;K 3 

V (^/I/^hT.-fex-b) . l-tFo^>-4-^ 
;^ybi/^u^>, 2, 4-^7;l/^yb7x/ 30 

7x/-;l/, 1, 3-> ? ^;U^7 p h-2-^a/V- 

2, S-^^yh-l-yu/V-^K l, 2 
-^^yb-i. 3 ^y*xy 
XUh-;I/hUX (3-^;l/*yhyDm-h) . 
^x'JxUh-W/ (S-^/l/^/hynm 
-b) , ^X'JXU b— ;l/£x (3-;X;l/*:/b7 
am-h) > ^xUX'Jh-;l/hUX 

y^u-b) . ^>*xyxy b-;u-^>**x (3- 

X (^;l/*yhxf;W^f;l/) 1-bKn 

4-HKn4^>-4' -^;^yh^7xx;l/x;l/t> 
V, 2- (2-^;l/^yFxf;W) x*y-;l/ x ^ 
tFD+i/x^l/X^^cRy (3-^;I/*yhyD 
tf**-b) . ^;^yhx^^/ (+M/^L— 
b) % tFP^>xf;bft^f;b-hUX C*;k*j:/ 

C0021] cn6Stt7)c*fb-&«<o«il6B 



[0022] *aweffl^5n*!>u*><biWKtt. ^ 

to<DVls*>{\jmT*&*). ££K Polyu 

rethans Chemistry and Tec 
h n o 1 o g y tcfBSc^n* * U# >{tftfcJ8|S: if 

^>ftffijM^i:^^3?fi7 r ^>'fe^fflT^^o ^ft^li 

[0023] v\s*z'{\$mt3myii>*mm'?2>m 

[0 0 2 4] *fEB^Tffl^6n*^U*>{t»«i:LT 
b "J o -7xx;b7 ji-f-h, bV??- 

;vm->Ti—b, x^txt^Fx-h, x^-^-x^u 
x— K X*:hX^-£U-K V7*MR*J (2-x 
f;W\+yx- b) . S^*7ldBS>5 ^ U— K 
/l/S^Wt^f/Wl/x-F, ^7f;l/gX;b7^ 
b\ ^^I/ffl^h+v'K. S^/^/I/ftM^K. >' 
(2-x^;l/^e/;l/) ffl>j-4^>b\ 
x— K ^7?vMB^ . 
mis (^;^yF^pm-F) . hy:/^;i/»T-fe 
t— K FU^;WJ^b-h, hy^wyf 
->U-K F'J7f;l/«tl/x-F, ex (FU7f;V 

^ WVt^W;l/*7F7-bf-F) . 
[0 0 2 5] MxmVlyZ^tMMtLri*. m?L 

y^b>fm<omki\&m, y^^-r, y^ity^^ 

^A, ffiffcZ^x^i^ hU7xx;l/7;^x-)Af 
OT^x^i^^^ rh77DDg, T-h^^n 
0^{t^. fh73-K«, ^^SF^P7 
Yh\ 7f;l/gh'j^D7YF, y^f;l/ay*u5^ 

K> FU^g^D^F, >'J7xx;l/^D7^ 
h\ ^f;l/gF«;^D7-YF\ t^f;l/gF^P7^ 
h\ ^**^;l/S^^n^>T H, F'M^^g^P7 
^K^oSft:^. fh7»DP^x m<D3-Z^ 
{t&fa. hy^DD7mx ^y?^DD7m 

^PP h U 7x^1/7^^07^^ 
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(9) 
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[0 0 2 6] *«BB»c»Tffl^6tiSc:n6;l/-<x»9 

[0 0 2 7] *«MTBl«a«i:UTfflV^6n«3»7 p 5 

;l/X^/l/T^X hU^;l/7^X 

^n^\^v;bz^>. ^^o^^l/x^l/T^^ 

a-\^->;V^;l/T ^ N, N - >^ *)V*y*/)\tT 
N, N-i?X^;l/^>^;I/7^>\ N, N— ^ 
peM>^;l/7^X N, N — isy^-jV^ Z/ i/jV T ^ 

^f;l/7x/-;k 2, 4, 6-hUX (N, N->^ 

U7 = X ^x^;l/i;xfU>h'J7^X 

;/n tf/t/^x?- b>hU7^X ^y^^/l/^x^U 

>hU7^X N-^^l/tf-^U^V, N-x^l/tf^ 

>\ N, N-^^;bt^v^>\ N, N-^x^vl/tf 
N, N-^nt!;l/^7^ N, N— ^ 

;l/7^yxf;l/7tr-h, ^xf;l/7^/xf;l/7t 

^y^ovf^-xh»J;K N, N-S/7f;l/7^yx^y 
N, N-^xf;l/7^/x?/-;K N, N-^ 

- n-yutf^r^yx^y— ;k n, n-^v/d 

W7^/x^/-;k N, N—2?7?->UT3>Sx.#S 
— /k N t N-^+^7^/x^/-;k N, N- 
^^W7^/x^y-;K N-**;lHEr/l/*y ^ 
N-x^;l/^/l/*U >\ N-^ntf;l/^e;U^U>, N — 
7*7b*;1/*l> N-^u^*^;l/^/l/*y >\ N 
-^^;l/tf^UKV. N-xf;l/^yK>, N-^p 

ny^>. N-x^;l/tfoU^>. N-yat!yl/fcraU 



N-:73vl/b!ay^>\ N-^f;I/epyFX 

^;l/tfnU KX N, N-^f;l/7xyx N, N 
-S/xWxyx N, N-^7aif;l/7xyx 
N, N-^7f;b7xy>, N, N-v^n^vvl^ 
f;l/7xyx n, N-^>^p^+wxyx ^ 
7xx;Mf;l/7 = x ^7 x x;l/XW7^X h U 
^xx;!// 7 ^^ N, N-S^*-;1/h;W^>\ N, N 
->?x?-;!/F;H^ N-S^n^^—N-;*^ 
10 /l/WWv^ N, N —is zs >7 W\3ri/;l h M 

N, N - 7 =f-)\sT ^ >\ N, N-v'x^W- 

y^TZ>, N, N-^f;l/7-^^>, N, N- 
^X^;l/7r5/v?^ N, N. N ' , N* -fh7^f 
;l/7xnl/>^7^X V*=f-)\; 
fcTU^>, 2, 2' -tTfcfU 4, 4* -tftfU^ 

fcJU5S»\ tfyyux f7^K 
N-^^l/tf^y— ;K N-x^l/tf^-/— ;K N-y 
20 nt?;l/e7y-;K N-y^;l/tf^y— ;K N— S^n 
^s^l/tf^V^k i-*^;l/-r^2V--/k l 

^ $*v— >k i 2 -^^;b-r ^ 

— ;k l -^>v ? ;l/-2-^^;b^^^v r -;K i -x 
4 -^^M^py— ;k 1 -x^;l/- 2 -x^ 
;l/-4-;*^;l/-f^£V— ;k N-^^l/kfo— ;k N 
-x^;l/tfa-;k N-^;l/tf n-;k N-^^;l/e 
nyy, N-xf;Hfp'Jx N-^;l/^Dyx tf 

U5s»\ yu>, +yyx -rv+yyx n-**- 

30 ;k RB^f;l/75/xf;K Vtt)V7 

^yxf;M^^y ^xf;l/7^yx^;M^ 
^yU-F, N, N' -^f;l/7*h75 
;l/7^/7^'jpnhU;k yxf;b7^/7^'J nx 
hU;k ^f;l/7 = /7-feh>, 3-^^;l/7^y 

M >?xf;l/7^y7thX ^xf;l/7^/7t hx 

T^/T*l hx h y;l/&£W4£t:f StiSo 
[0 0 2 8] U ^ y{\^mm5Ut 3mT^>t(DW 

nfno. ooo5-5ii%, »*l<«o. ooi 

[0 0 2 9] *§RSW»c^^^TlHSi: LT^^n^xx 
^;Wfc^i:ffitt7j<iRfk^«i©fiEffl*JB-tt. (NCO + 

ncs)/(oh+sh) oeiai*;i/jt#. Jim. 

so 0. 5-3. OOlgfflrt. »^L<«0. 5-1. SCO 



(10) 
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[0 0 3 0] *fc, BWlclSUT^ftKDIffi^iSCtJltS 

rtasgftssy, ig^fi^j. aswak 3fcfiffi)W» 

[003 1] *^8©y5X^y*l/>Xtt, a 
[0 0 3 2] *e,tc, a^-Ji^Mf. fi«*S<O^Stt 
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[0 0 3 3] m^>\src\s>XiZ'&Wfcfo\ZTT—— ;Wta 
fcEMB&ib, i£Jgfitt#, BJWittfah, BS£S14|pJ 

i, MK&t^— hum. %k&mm. n^jas^o^sw 

[00 3 4] 

[^fl&flj] JWT, *»W*H«iWatfJt««IK:j:0*fl: 



[0 0 3 5] ^Ifflsfll 1 



fMiaMlttS*36i«SfcA,^«RV>»&* (O) . 
" *>-r*Hc^-5«#^ (A) , 

" (X) fcbfCo 

JSB8fi[ : X**S!I« Digital Haze Computer 

HGM-2 D P^ffflLTH a z ett*ajgLfc. fttftffi^^ 

:±Sft^6 0 0mm, TSffi$l 2 0mmiDA7XS^^T 



m— ^v"J h 8 5 k g (4 5 1 *;t/) 

113kg (231 

UV^iRSU: 2- (2' -tKa*->-5' 
7V—?V 



P\UW£$\ :Zelec UN (Du Pont 1±WD 
OOppm) 



lOOg (500ppm) 
1 6 g (8 0 p pm) 



2 0 0 g (10 



j£fNgfr6 3. SlSHAHHaU &F*3ig« 2 0 °C, 

s«50c P s Ta5ofc mxftmm 1 . 5b#kt-*? 

7U iiA**TB#<Dtta«t>-r^6 5 c p sT*£^/c: 0 



2kg (11 ^e;l/) 

tfCCtl 5<D*— ;U F*£ig*>e> 120till 2mffifr 
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